Rationale: Primary leiomyosarcoma (LMS) of the fallopian tube is extremely uncommon. To the best of our knowledge, so far only 21 cases of primary fallopian tube LMS have been reported in English-language literature. No new case has been reported in the past 7 years.
Introduction
Primary fallopian tube carcinoma is a very rare tumor accounting for about 0.1% to 1.8% of all gynecological tumors. Since diagnosis is difficult, there may be additional cases that have been misdiagnosed as ovarian malignancies. [1] Considering that the fallopian tube sarcoma is rarely seen, primary leiomyosarcoma (LMS) of the fallopian tube, a kind of tube sarcoma, is even more uncommon. To the best of our knowledge, no new case has been reported in last 7 years. Here, we describe the 22th case of primary fallopian tube LMS treated with surgery and 4 cycles of postoperative chemotherapy.
Case report
A 44-year-old premenopausal patient (gravida 3, para 2) presented with a 5-day history of lower abdominal pain. It began with a sudden sharp pain lasting about 5 hours, then turned to continuously dull pain. A pelvic mass was felt during the gynecological examination. Pelvic ultrasonography detected an 8.8 Â 7.8 Â 6.5 cm solid and cystic mass in the left side of the pelvic cavity, a uterus of normal appearance, and 2 cm-deep free fluid in the pelvic cavity. Cervical cytology showed no abnormal findings. All tumor markers including serum CA125, CA19-9, alpha fetoprotein (AFP) and carcinoembryonicantigen (CEA) were within normal limits. A chest radiograph was also normal.
A laparotomy was performed. During the operation, a 10 Â 9 Â 8 cm hard, gray-white colored irregular tumor located in the left fallopian tube was found. A small area of rupture covered in a blood clot was observed on the surface of the tumor. Inspection of the abdominal cavity provided no evidence of metastasis. The left tube and the tumor were removed and it was identified as poorly differentiated adenocarcinoma which was highly suspected as metastasis of signet ring cell carcinoma from the frozen tissue sections. In the intraoperative exploration of intestinal canal, liver, spleen, and stomach, no obvious metastasis was found. The patient was recommended to undergo gastrointestinal endoscopy to evaluate the primary lesions for follow-up treatment. However, the tumor was diagnosed as a primary fallopian tube LMS on paraffin section. In immunohistochemistry, vimentin, desmine, and smooth muscle actin (SMA) were positive, while The authors have no conflicts of interest to disclose. cytokeratin7, cytokeratin20, and phosphoenolpyruvate carboxykinase were negative. The irrigating cytology demonstrated no evidence of malignant cells. Accordingly, a 2nd operation including abdominal hysterectomy, left oophoroectomy, right salpingo-oophorectomy, partial omentectomy, and pelvic lymphadenectomy was performed after 17 days. The histology indicated no evidence of direct invasion or metastasis into the uterus, bilateral ovaries, omentum, and pelvic lymph nodes. According to the current surgical staging for tubal cancer, this tumor was staged as International Federation of Gynecology and Obstetrics (FIGO) Ic. The patient later received 4 courses of chemotherapy with dacarbazine (DTIC, 300 mg/day, day 1-2; 200 mg/day, day 3-5) and DDP (20 mg/day, day 1-5) every 21 days without any severe complications. The patient did not follow-up regularly and succumbed to the disease 27 months after the initial therapy. Our Hospital Ethics Committee approved this case report. Patient's husband gave his consent and authorized this case report to be published.
Discussion
LMS is an extremely rare kind of smooth muscle tumor which affects the uterus, stomach, intestine, and posterior pelvic peritoneum. Primary fallopian tube LMS is even rarer. In 1886, Senger [2] reported the first case of primary salpingosarcoma. In the same year, Gottschalk [3] reported the first case of primary fallopian LMS, which was described as spindle-cell sarcoma at that time. Since there are only 22 cases reported in English-language literature including this case we have reported, we cannot make any conclusions with the limited data at present. However, we can still draw on past experiences in defining the characteristics of available reported cases of primary LMS of the fallopian tube summarized in Table 1 .
Tubal LMS can occur at any age in adult life, with a median age of 50.47 years ranging from 21 to 70 years old. Although carcinosarcoma always occurs in postmenopausal women, the median age of incidence is 60 years old. [4] LMS has no typical symptoms, most patients (87.5%, 7-8) have a history of lower abdominal quadrant pain. Vaginal discharge, although considered as a significant symptom, has been reported only in 2 early cases. [3, 5] Pelvic mass is often found during gynecologic examination, and ultrasound or computed tomography is often considered as the origin of the ovary or uterus. In addition, it is necessary to make complete preoperative evaluation to discover all suspected lesions and evaluate if the tumor has invaded or metastasized with computed tomography or magnetic resonance imaging scans. In this case, the patient was evaluated only by an ultrasonic examination before operation. However, it seems now that the ultrasonic results are not sufficient. Serum CA125 levels remained at normal or slightly increased levels. [6] The diagnosis is always confirmed histopathologically during or after the operation. Based on the published case reports, tube LMS is microscopically composed of spindle-shaped cells arranged in fascicular clusters with bizarre nucleus and mitoses. Hemorrhage and necrosis are also noted. Cells in our case conformed to tube LMS were observed in hematoxylin eosin specimens (Fig. 1A, B) . In immunohistochemistry, desmin, hCaldesmon, SMA, and other smooth muscle markers are always positive. In this case, both desmin and SMA ( Fig. 2A, B) as well as vimentin (Fig. 2C) are positive. The frozen sections of the specimen were highly suspected as metastatic signet-ring cell carcinoma. Inspection of the abdominal cavity showed no dubious primary lesions, so it was considered appropriate to remove the tumor alone, without extending the range of resection based on that result. Further treatment was performed according to the final histology report.
Presently, there is no standard operation procedure for tube LMS. Many different surgical treatments have been reported in the published cases (Table 1) . In this case, our patient underwent abdominal hysterectomy, bilateral salpingo-oophorectomy, partial omentectomy, and pelvic lymphadenectomy. Similar to the surgical treatment of ovarian neoplasm, for the nonmetastasized tube LMS (FIGO I,II), the mainstay of operation is represented by complete resection (R0) consisting of peritoneal washing, inspection of peritoneum and the surface of abdominal organs, excision of all the abdominal masses, random biopsies, total abdominal hysterectomy, bilateral salpingo-oophorectomy, partial omentectomy, and pelvic and periaortic selective lymphadenectomy. For the metastasized tube LMS (FIGO III, IV), a debulking surgery should be considered in order to excise all the primary lesion and reduce the metastatic risks as much as possible many different regimens have been reported in published works, including acombination of ifosfamide with pirarubicin, [4] gemcitabin and docetaxel, [7] and DTIC-adriablastine-vincristinecyclophosphamide schedule (CyVADIC). [8] Of note is the report by Kobayashi et al [6] involving a case of a stage IIIc patient who survived more than 6 years without any evidence of recurrence with intraperitoneal cisplatin followed by prolonged oral etoposide for 1 year. However, due to the rarity of the tube LMS, the efficacy of the treatment has only been demonstrated via case reports making it impossible to have strong evidence supporting a best regimen. So far, the medicine use has referenced chemotherapy drugs used in uterus LMS. Doxorubicin, ifosfamide, and DTIC are the top 3 active agents in soft tissue sarcoma. DTIC achieves an overall response of 17%. In LMS, DTIC showed a median progression-free survival and overall survival (OS) of 2 and 8.2 months respectively as monotherapy, while the figure rose to 4.2 and 16.8 months when combined with gemcitabine. [9] According to our experience in treating uterus LMS, APDTIC (epirubicin, DDP, and DTIC) shows a satisfactory results. So, we chose DTIC combined with DDP in this case. Our patient achieved a 27-months OS with 4 cycles of PDTIC regimen.
Generally, LMS has poor sensitivity to radiotherapy. Postoperative radiotherapy was used in some early LMS cases, and no recurrence was found after 3 months to 1 years of follow-up. [3, 5] There is a case in German reporting telecobalt irradiation of the pelvis which showed 1-year tumor free survival time in the treatment of primary tube LMS. [10] A number of studies suggest that postoperative radiation therapy can effectively reduce pelvic recurrence, but there is still no clear evidence that radiotherapy can improve the survival rates in patients with LMS. In recent years, some researchers have discovered through clinical trials that pelvic radiation therapy does not improve the PSF and OS of stage I, II uterine sarcoma patients. [11] Therefore, currently it is considered that early stage LMS patients do not require routine radiotherapy.
Conclusion
Tube LMS is a rare malignant tumor with unknown etiology, difficult early diagnosis, highly invasiveness, high local recurrence and distant metastasis rate, rapid progress, and poor prognosis. It is extremely rare so we can only summarize limited experience from limited data. Every case of tubal LMS is worth Table 1 Available reported cases of primary leiomyosarcoma of the fallopian tube.
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